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[57] ABSTRACT 

An ink jet cartridge, removably mountable on an ink jet 
recording apparatus, includes a recording head and an ink 
tank containing recording liquid. The head and cartridge are 
removably connected through an engaging member pro- 
vided on the ink tank and an engaged member provided on 
the recording head. When the ink tank and the recording 
head are not combined, a protecting cover provided on the 
recording head can protect sensitive components of the 
recording head, while partially overlapping the side of the 
link tank and being integrated therewith when the recording 
head and ink tank are combined 

12 Claims, 7 Drawing Sheets 
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INK JET CARTRIDGE WITH SEPARATELY between the ink tank and the recording head for preventing 

EXCHANGEABLE INK TANK AND contamination of liquid ink in the recording head with 

RECORDING HEAD foreign material and babbles. Particularly in regard to the 

connection of the ink passages, the above problems make it 

BACKGROUND OF THE INVENTION 5 desirable to provided both a secure connection and a simple 

I field 0 f *h e invention connecting/disconnecting structure, from the viewpoint of 

The present invention relates to a detachable and 41,6 ea ? e ° f "J*"*?* the ink tank, but both requirements 

exchangeable ink jet cartridge usable with an ink jet record- C T 0 ' «* ^satisfied by smplt structure. In addition, 

tag apparatus, and more particularly to an ink jet cartridge smce * e ■» of "»* J?"*"" apparatus includuig the 

comprising an ink tank and a recording head both of which 10 ""j""" head and the ml : tank, is ^mg made smaller and 

can be exchanged smaller, handling the recording head and the ink tank is mare 

' difficult 
2. Description of the Related Art 

A conventional ink jet recording apparatus frequently SUMMARY OF THE INVENTION 

comprises a recording head which can be used in a semi- A , . . ^ ^. ^ . * , 

permanent manner, and an exchangeable ink cartridge for " Aooardii^^ 

ink to the recording head. However, sine! it is te a *> ve ^ oble ™ and " "* g^l*? * 
St to completely eliminate trouble such as clogging of Folded witti the cartodge in whrch an 
^^ZlTii tu» uuaA a^^x™ „f ^rfcis securely combined with a recording head, and the 
discharge openings in the head or deterioration of ejection- ' exchanged 
energy generating elements, there can be a problem with the 20 easUy ^ exchanged 
reUability of the ink jet recording apparatus, thus requiring 1x1 accordance with one aspect of the present invention, an 
a special maintenance service system for maintaining ink J et cartridge is removably mountable on a recording 
recording performance. Conventionally, an exchange type apparatus and has a recording head for discharging a record- 
head cartridge can be periodically checked at redetermined in S n ^ md onto a recording medium and a tank for storing 
intervals to provide improvement in the reliability of the , 5 recording liquid to be supplied to the recording head for 
apparatus. An ink tank is typically integrated with the discharge thereby, wherein the recording head and the tank 
recording head so that when the recording head is changed, *re removably connectable to each other and include engag- 
the new recording head is provided with a predetemiined in g rneans for orienting the recording head and tank reliable 
amount of ink. *° eacn otner in a predetermined fixed orientation when 

However, in such an integral ink cartridge, the amount of 30 connecte ^ l *° e f> other ' me 17™*°* ta ? ^ufesatleast 

ink included in the ink tank is not large because the head °f o^ationa^ component fliat cooperates wrth the tank 

often must be changed before the ink runs out for the when the recording head and toe tank are connected to each 

purpose of maintaining reliability and because the size and *** a P"*"*™ ™ CI ^ " ] > V*~ 

• .1 ^fj m j i • i a tional component when the recording head and the tank are 

weight of the ink cartridge will unduly increase if it includes " , . . & . . , . 

. i TiTu - . , . j ^ detached from each other, and the protective cover at least 

too much ink. When the ink is used up, even if the recording 35 „ _ . . ' . A a- v. a a *u 

. - . ui u *u u j « * u partially overlaps the tank when the recording head and the 

head is still operable, however, the recording head must be f , ' 71 j * . 6 

*~ ' . . . ' . . * . tank are connected to each other, 
changed together with the ink tank. This can cause environ- 

mental problems relating to the disposal of the cartridges. J» accordance with another aspect of the invention, an ink 
Thus, an ink jet recording apparatus has recently been jet recording apparatus comprises an ink jet cartridge includ- 
I^cpose4 in which the characteristics of an exchangeable ink 40 in S a recording head for discharging ink onto a recording 
cartridge are effectively employed in respect to reliability, medium and a tank for storing recording liquid to be 
butmerecordrngheadan meinktankarec^signedsoasto supplied to the recording head for discharge thereby, 
be independently exchangeable to nmiimize increases in the wherein the recording head and the tank are removably 
running coat of the apparatus and its effects on the environ- connectable to each other and include engaging means for 
ment Particularly, importance is attached to providing a 45 orienting the recording head and tank relative to each other 
recording apparatus in which an ink tank and a recording in a predetermined fixed orientation when connected to each 
head are combined on a carriage to that ink can effectively other, the recording head includes at least one operational 
be supplied to the recording head and discharged as ink component that cooperates with the tank when the recording 
droplets to a recording medium. head and the tank are connected to each other and a 
Exchange of such an ink tank or recording head requires so <*> ver ***** * ^f^l^f^T^ 
properly reconnecting the ink supply passages of the ink nen * > hc * d mc *«* ^e detached from 
iankand the recording head, pronely mounting and fixing f ach <***, and fce protective cover at kast partiaUy over- 
the recording head to a carriage for scanning the recording la P s ff* ^ * e rec ^ head f d ** tenk * e 
head to record an image, and making proper electrical connected to each other, and a carriage for scanning die 
connections or supplying electric power or a recording 55 cartridge retove to the recording medium, wherein the 
signal to the recording head In regard to the electrical ^ ludes means for removable securing the car- 
connections, since the circuit of the recording head or the ***** t0 * e c] ^ m * recording head 
body of the recording apparatus can sometimes be broken between the tank and the carnage. 

due to electrostatic impact to the contact point of the The present invention thus permits the recording head and 

recording head or the recording apparatus during exchange, 60 the tank to be separately exchanged i an improved manner, 

it is important to prevent this problem. In regard to the and operational components, such as a printed circuit board, 

connection of the ink passages , although the use of solid ink electrodes and connections with the tank can be protected by 

can cause problems, the use of liquid ink is particularly the protective cover of the recording head 

troublesome because of the need to prevent the inside of the nF<:rRTPrrrw of thp m? awtnthq 

apparatus, the recording paper or the operator's hands from 65 BR3HF DESCRIFTI0N 0F ^ DRAWINGS 

being stained by ink leaking from the connection portion, FIG. 1 is a schematic sectional view illustrating a first 

and the need to prevent damage to the filter provided embodiment of the present invention; 



03/22/2004, EAST version: 1.4.1 



5,61 

3 

FIG. 2 is a schematic sectional view illustrating the 
procedure for mounting the recording head and the 
exchangeable ink tank shown in FIG. 1; 

FIG. 3 is a schematic sectional view illustrating the state 
of the exchangeable ink tank and recording head shown in 
FIG. 1 before use; 

FIG. 4 is a perspective view illustrating an ink jet record- 
ing apparatus to which the present invention can be applied; 

FIG. 5 is a schematic sectional view illustrating a second 
embodiment of the present invention; 

FIG. 6 is a schematic sectional view illustrating the 
procedure for mounting the recording head and the 
exchangeable ink tank shown in FIG. 5; and 

FIG. 7 is a schematic sectional view illustrating a third 
embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Embodiments of the present invention are described in 
detail below with reference to the drawings. 
(Einbodiment 1) 

FIG. 1 is a schematic sectional view of an ink jet 
recording apparatus in accordance with a first embodiment 
of the present invention. 

FIG. 1 illustrates the state where a recording head, an ink 
tank and a cartridge are combined. 

In this embodiment, the recording head is an ink jet 
recording system which uses an electrothermal conversion 
element generating thermal energy for producing film boil- 
ing in the ink in accordance with an electric signal. In FIG. 
1, all main components of a recording head 101 are lami- 
nated on a head base plate 102 by bonding or contact 
bonding using as a positional reference a head positioning 
portion 103 and a notch provided on the head base plate 102. 
On a heater board 104 are formed, by a film forming 
technique, electrothermal conversion elements (discharge 
heaters) which are arranged in a plurality of lines on a Si 
substrate, with electrical wiring of Al or the like for sup- 
plying electric power to the conversion elements. The heater 
board 014 is connected by wire bonding to a recording head 
printed circuit board 105 (referred to as 'PCB" hereinafter) 
having wiring and pads at the end thereof so as to receive 
electric signals from the apparatus body. A grooved to board 
110 has partitions for respectively partitioning a plurality of 
ink passages corresponding to the discharge heaters, a liquid 
chamber 108 for introducing the ink supplied from an 
exchange ink tank 107 through an ink passage 106, and an 
orifice having a plurality of discharge openings 109. The 
partitions, the ink chamber 108 and the orifice are integrally 
formed by poly sulf one or the like. The grooved to board 110 
is pressed on the heater board 104 by a spring (not shown), 
contact-bonded, fixed and sealed by a sealing compound to 
form an ink discharge portion. The passage 106 bonded and 
sealed to the grooved top board 110 is passed through holes 
provided in the PCB 105 and the head base plate 102 to 
extend to the opposite side of the head base plate 102 so mat 
the passage 106 can be connected to the exchange ink tank 
107. A filter 111 is provided at the end of the passage 106 at 
the connection between the passage 106 and the exchange 
ink tank 107 to prevent dust and undesirable bubbles from 
flowing to the discharge openings 109. Further, a head cover 
124 is provided for protecting the discharge portion and the 
pads for electrical connection of the recording head 101 and 
for facilitating handling of the recording head 101. 

The exchange ink tank 107 has a tank case which has a 
tank guide provided on the inside thereof and which is filled 
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with an ink absorber 113 impregnated with the ink with 
substantially no space, an ink supply port 112 in which the 
passage end provided with the ink filter 111 of the recording 
head 101 is inserted for ink connection, and an air cornmu- 

5 nicating portion 114 for introducing into the ink tank 107 air 
in an amount corresponding to the outflow of the ink from 
the exchange ink tank 107, to prevent the occurrence of 
excessive negative pressure therein. The inner wall of the 
tank is ribbed, and the air communicating portion 114 is 

10 disposed at as a large distance as possible from the ink 
supply port in order to prevent air from communicating 
directly with the ink supply port 112 along the inner wall of 
the tank case and to effectively use the ink over the entire 
region of the ink absorber 113 to the upmost limit through 

15 capillary force. The ribs also function as reinforcing mem- 
bers for the tank case, and thereby facilitate exchange of the 
tank. The initial amount of the ink with which the ink 
absorber 113 is impregnated is determined so as to apply 
negative head pressure to the meniscus of the discharge 

20 openings 109, stably discharge the ink at the time of 
combination with the recording head 101» and prevent the 
ink from leaking even if a small impact is applied during 
exchange of the exchange ink tank 107. For these purposes, 
the ink is charged in an amount slightly smaller than the 

25 absorption capacity of the ink absorber 113. The ink 
absorber 113 proximate to the air communicating portion 
114 may be subjected to liquid repellent treatment or formed 
by using another liquid repellent absorber so that the leakage 
of the ink from the air communicating portion 114 is 

30 restricted. The supply limit of the ink of the exchange ink 
tank 107 is detenriined by the state where the ability to 
supply the ink to the recording head by the capillary force of 
the nozzles accompanying the discharge of the ink is smaller 
than the ink absorption force of the ink absorber 113 due to 

35 the decrease in the amount of the ink impregnating the ink 
absorber 113, or the state where a great amount of air 
contained in the ink absorber 113 is supplied through the 
filter 111 due to the introduction of a large amount of air 
from the air communicating portion 114. 

40 The recording head 101 and the exchange ink tank 107 are 
combined by joining a portion 116a of the ink tank to the 
carriage 115 using a pressure hook 116 of the carriage 115, 
as shown in FIG. 1. 
An engaging hook 119 is disposed between the ink supply 

45 port and the head positioning portion 103 and resists a force 
applied through operation of di e pressure hook 116 to permi t 
the reliable connection of the ink supply passage unde r 
pressu re. Since trie pressure direction of the pressure hook 
116 is set to be inclined at an angle of 10° for positioning the 

50 recording head 101 in the direction toward the recording 
paper with respect to the carriage 115, a component force F 
acts in the direction vertical to the direction of the combi- 
nation between the recording head 101 and the exchange ink 
tank 107. In this embodiment, a projection 117 and a tank 

55 guide hole 118 engage e _acii-^heLk^ Lt^ piuuuce-arftjregj a. 
the direction vex ticjuCto thr. ^mb ;natfai *^ Wamf ' 1 yT an 
inclined surface of the projection 117 engages a wall of the 
tank guide hole 118, and the recording head 101 is posi- 
tioned on the carriage 115 by the head positioning portion 

60 103. 

In this embodiment, the looseness of the passage 106 in 
the ink supply port 112 of the exchange ink tank 107 
prevents application of a force to the passage 106, which is 
engaged directly with the discharge opening 109, so that 
65 high positional accuracy of the discharge opening in the 
recording head 101 is maintained. In addition, forces in the 
combination direction and the direction vertical thereto 
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(component F) are received by the recording head at the tank 
guide hole 118. A vertical force is also produced in a 
direction opposite to the component F to force into contact 
the engaging hook 119 and an engaging guide 120 provided 
on the exchange ink tank 107. In this embodiment, the 5 
projection 117 also prevents rotation of the exchange ink 
tank 107 on the surface of the head base plate 112. In the 
embodiment shown in FIG. 1, the projection 117 is prefer- 
ably provided at a position near the engagement of the 
pressure hook 116 with the ink tank 107 to prevent the 
application of a large force to the component members. It is 
matter of course that the tank guide hole 118 as a fulcrum is 
more preferably disposed at as large a distance as possible 
from the pressure means as the force point if the tank guide 
hole 118 can be disposed outside the pressure means. In this 
embodiment, a ring seal 122 comprises a somewhat thick 
elastic ring for obtaining side contact with the outer wall of 
the exchange ink tank 107 to seal the oversize ink supply 
port 112. 

In FIG. 1, reference numeral 121 denotes a protection 
cover for protecting against damage the supply passage 106, 
reference numeral 124 denotes a head cover for protecting 
the recording head 101. The head cover will be described 
below with reference to FIG. 3. Reference numeral 125 
denotes head driving electrodes. 

FIG. 2 illustrates the state where the recording head 101 
and the exchange ink tank 107 are not pressed by the 
pressure hook 116, as they are in FIG. 1. In this state, the 
carriage 115, the recording head 101 and the exchange ink 
tank 107 can be separated, and only the engaging hook 119 
contacts the engaging guide 120. In FIG. 2, the same 
portions as those shown in FIG. 1 are denoted by the same 
reference numerals, and are not described again. 

Since the engaging hook 119 and the engaging guide 120 
locate the recording head 101 and the ink tank 107, the ink 
absorber 113 properly contacts the end of the passage 106 
having the filter as a contact surface without disturbing the 
passage 106, and the ink tank 107 can completely be sealed 
against the air by the ring seal 122. This is important because 
sufficient sealing causes introduction of air through the ring 
seal 122 into the ink tank during supply of the ink to the 
recording head 101, thereby causing difficulties in effec- 
tively utilizing the ink with which the ink absorber 113 is 
impregnated. 

As described above with reference to FIGS. 1 and 2, in 
this embodiment, the recording head 101 and the exchange 
ink tank 107 are substantially combined on the carriage 115, 
and the exchange ink tank 107 is urged in one direction 
whereby the recording head 101 can be securely positioned 
and combined with the carriage 115, and at the same time, 
the recording head 101 can securely be combined with the 
exchange ink tank. In this embodiment, since the electrical 
connection between the carriage 115 and the recording head 
101 is simultaneously performed, the exchange of the 
recording head 101 and the exchange ink tank 107 can be 
performed while maintaining good operating properties. The 
electrical connection may also be performed by a separate 
connector connection system so as to increase the ease with 
which the recording head 101 and the exchange ink tank 107 
are both combined and securely positioned. 

FIG. 3 is a schematic sectional view illustrating the state 
of the exchange ink tank before use. In FIG. 3, the same 
reference numerals as those in FIG. 1 respectively denote the 
same component members, as in FIG. 2. 

In FIG. 3, an air communicating portion seal 126 and a 
supply portion seal 127 are detachably provided on the air 
communicating portion 114 and the ink supply port 112, 
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respectively. When the exchange ink tank 107 is used, these 
seals are removed in the directions shown by the arrows in 
FIG. 3. 

As described above, the engaging guide 120 has the 
important function of locating the exchange ink tank 107 
relative to the recording head 101 and also securing them 
together. The guid e 120 is formed so as to project from th e 
CTrhanpre^^nTToj enpapr it to p nfoqn its function. 
if the engaging guide 120 is deformed or damaged by an 
10 impact, tor example, by dropping the ink tank 107 or 
mMandling it in an exchange of a used ink tank 107, the 
recording head can be improperly combined with the 
exchange ink tank 107, thereby causing leakage of ink. In 
the worst case, if the connection position between the 
15 passage 106 of the recording head 101 and the ink supply 
port of the exchange ink tank 107 is deviated, excessive 
force may be applied to the recording head 101 when force 
is applied by the pressure hook. This can damage or break 
the filter 111 or the passage 106 or the grooved top board 
20 110, thereby creating the possibility that the recording head 
101 cannot be used and must thus be replaced. In this 
embodiment, an engaging guide protecting cover 123 is 
provided on the exchange ink tank 107 in order to solve the 
above problem, as shown in FIG. 3. The engaging gnirir,. 
25 grotecjjn&^cover 123 inevitably increases the size of the 
eVchangeffik tanlc lOTT In this embodiment, however, the 
engaging guide protecting cover 123 is formed so as not to 
project from the carriage 115 on which the recording head 
101 and the exchange ink tank 107 are mounted, and to 
30 overlap the component members of the recording head 101. 
It is thus possible to avoid an increase in the size of the 
recording apparatus body as much as possible. In addition, 
since the exchange ink tank 107 of this embodiment is 
relatively large, the engaging guide protecting cover 123 has 

35 KttVttrjp pftVrt nn tn* mmnf handling nt the ink: tflnTT' 

FErther, since the engaging guide protecting cover 123 is 
provided solely for protecting the engaging guide, the shape 
of the package used for distribution of the exchange ink tank 
107 is not substantially increase in size, and thus nuniatur- 
40 ization of the package and efficiency of its distribution are 
little impaired. 

A passage protecting cover 1 21 is also provided on the 
sid eof the recording head 101 so as to protect the ink suppl y 
passage 10 6 and the engaging hook 119 when handling the 
45 r ecormngliead'llffr 'l heieb y pieveuliinj the applte atio n of 
unnecessary to rce to those components, as shown in F IG. 3. 
A removable protecting seal can be provided on thehipper 
surface of the passage protecting cover 121 for preventing 
access of foreign materials such as dust to the filter 111. 
50 Since the protecting cover 121 is formed so as to partly 
overlap the outside of the external wall of the exchange ink 
tank 107, as in the engaging guide protecting cover 123, 
there is substantially no increase in the size of the recording 
apparatus body. Namely, this embodiment can avoid poten- 
55 tial problems with respect to using a separate exchange ink 
tank 107 and recording head 101 and their handling, without 
substantially increasing the size of the recording apparatus 
when the head and ink tank are mounted. This embodiment 
thus improves the reliability of the ink jet recording appa- 
60 ratus of the type in which the ink tank and the recording head 
can be separately exchanged. 

Although this embodiment has been described in connec- 
tion with a monochromatic recording apparatus having a 
single recording head, it can be applied to a color ink jet 
65 recording apparatus having a plurality of recording heads 
which can discharge ink droplets of different colors, e.g., 
four recording heads of Bk (black), C (cyan), M (magenta) 
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and Y (yellow), and recording means which can discharge are combined in accordance with a second embodiment of 

ink droplets of plural colors by using a single recording the present invention. 

head. In a plural recording head case, a mechanism may be In FIG. 5, the same reference numerals as those of 

added for restricting the combination position and direction Embodiment 1 denote portions having the same functions, 

of the exchange ink tank 107, that is, for ensuring the proper 5 and are not described below. 

recording head is combined with the proper ink tame In this embodiment, ink droplets are downwardly dis- 

As described above, in this embodiment, the direction of charged onto the upper surface of a recording medium (not 

combination between the carriage and the recording head is shown) from the discharge opening 109 to record an image 

substantially the same as that direction of combination by scanning. Positioning of the recording head 101 with 

between the recording head and the exchange ink tank, and 10 respect to the carriage 115 in the direction toward the paper 

the exchange ink tank is urged to the carriage. Thus, the surface is achieved by pressure contact between a notch 

recording head and the exchange ink tank can be exchanged portion 102A of the head base plate 102 and a projection 

with good operating properties, and the mechanical and reference position L t of the head positioning portion 103 

electrical connections can securely be made by a simple using the weight of the recording head 101. 

structure. 15 In mis embodiment, electrical connection is achieved by 

FIG. 4 is a perspective view of an ink jet recording pressure contact between the head driving electrodes 125 

apparatus URA provided with an ink jet cartridge UC (101, provided on the carriage 115 and the pads of the PCB 105 

107) in which the recording head 101 and the ink tank 107 using the pressure applied through the exchange ink tank 

can be exchanged, as shown in FIGS. 1 to 3. 107, as in Embodiment 1. However, in this embodiment, 

In FIG. 4, a recording medium P is upwardly guided by 20 since the electric wiring of the recording head 101 is 

a platen roller 5000, and is pressed on the platen roller 5000 provided on a flexible substrate having excellent flexibility, 

by a paper pressure plate 5002 in the direction of movement and the pressure contact pads are provided on the surface of 

of a carriage HC (115). The carriage HC is laterally reap- the head base plate 102 opposite to the discharge opening 

rocated along the recording surface of the recording medium 109 of the recording head 101, the reliability of electrical 

P, which is guided to the platen roller 5000, by rotation of the 25 connection is improved as compared with Embodiment 1, in 

driving pin provided in the carriage HC and engaged with a which the recording head 101 must be slightly rotated for 

helical groove 5004. The carriage is engaged and supported mounting. 

by a lead screw 5005, having therein the helical groove and A positioning reference projection (not shown) is also 
thus operating as a driving source, and a slider 5003 dis- provided near the electrode portion at the rear end of the 
posed in parallel with the lead screw 5005. The rotation of 30 head base plate 102 in order to prevent the recording head 
the lead screw 5005 is controlled in linkage with the normal 101 from being obliquely mounted. In addition, a layer 
and reverse rotations of a driving motor (not shown) through having a larger thickness and higher elasticity than Embodi- 
driving transmission gears 5011 and 5009. Reference ment 1 is provided underneath the head driving electrodes 
numerals 5007 and 5008 each denote a photocoupler as 125 so as to obtain appropriate contact pressure between the 
home position detection means for ensuring mat a lever 35 PCB 105 and the head driving electrodes 125. Namely, in 
5006 of the carriage HC is present in the home position this embodiment, the pressure applied to the recording head 
region to switch the rotation direction of a motor 5013. 101 from the exchange ink tank 107 in the direction of the 
When an image record signal is transmitted to the recording arrow shown in FIG. 5 is received by the reference projec- 
head in timing with the movement of the carriage HC on tions provided in front of and behind the head base plate 102. 
which the recording head is mounted, ink droplets are 40 In this embodiment, unlike Embodiment 1, the passage 
discharged to the recording medium P at a predetermined 106 is provided adjacent to the liquid chamber 108, on the 
position to record an image. Reference numeral 5016 left side thereof as seen in FIGS. 5 and 6. This avoids the 
denotes a member for supporting a cap member 5022 for passage 106 needing to pass through the head base plate 102, 
capping the front side of the recording head, and reference and thus permits the passage 106 to be made short and thick, 
numeral 5015 denotes suction means for sucking the ink of 45 and thus sturdier, unlike Embodiment 1. This makes it 
the capping member 5022 to perform suction recovery of the possible to decrease the pressure loss in the supply of the ink 
recording head through the opening 5023 in the cap. Ref- to the recording head and thus improve recording frequency, 
erence numeral 5017 denotes a cleaning blade, and reference On the other hand, since pressure is easily applied to the 
numeral 5019 denotes a member for permitting forward and discharge opening 109 through the passage 106 when the 
backward movement of the cleaning blade 5017, the clean- 50 exchange ink tank 107 and the recording head 101 are 
ing blade 5017 and the member 5019 being supported by a combined, the mechanical strength of a passage forming 
body support plate 5018. The suction means 5015, the member 106A which forms the passage 106 is increased so 
cleaning blade 5017, etc. are not limited to this structure, and that the passage forming member 106A is fixed and sup- 
any known form thereof can be used. Reference numerals ported directly on the head base plate 102. In this case, 
5012 denotes a lever for determining the timing of the 55 sufficient sealing properties of the connection between the 
suction recovery operation. The lever 5012 is moved with passage 106 and the liquid chamber 108 can be achieved by 
movement of a cam 5020 which engages the carriage HC, using a sealant 

and the movement of the lever 5012 is controlled by known The recording head 101 may comprise a heater board 104 

transmission means such as a clutch or the like for switching and a grooved top board 110 which are laminated on the heat 

the driving force from the driving motor. The recovery 60 base plate 102 so as to supplement the combining strength 

means is constructed so as to perform desired processing by by appropriately adjusting the pressure applied through the 

the operation of the lead screw 5005 at a position corre- exchange ink tank 107. 

sponding thereto with desired timing when the carriage HG. 6 is a schematic sectional view illustrating a state in 

reaches the home position region. which the exchange ink tank and the recording head are 

(Embodiment 2) 63 separated. 

FIG. 5 is a schematic sectional view illustrating the state Mounting of the recording head 101 and the exchange ink 

where a recording head, an exchange ink tank and a carriage tank 107 is achieved by moving the exchange ink tank 107 



03/22/2004, EAST Version: 1.4.1 



5,61 

9 

in the arrow direction shown in the drawings while sliding 
the surface of the exchange ink tank 107 on the side of the 
air communicating portion 114 on the head cover 124 of the 
recording head 101 to combine engaging guides 120' and a 
recessed portion 129. The external wall of the exchange ink 
tank 107 may be ribbed for improving the sliding property 
between the head cover 124 and the surface of the exchange 
ink tank 107 on the side of the air communicating portion 
114. The tank guide projection UT has the function of 
substantially restricting the rotation of the exchange ink tank 
107 relative to the recording head 101 by engaging a 
recessed portion 128 on the exchange ink tank 107. 

The engaging guides 120' on the exchange ink tank 107 
are elastically deformable and engage the recessed portion 
129 of the passage forming member 106A supported by the 
head base plate 102 of the recording head. The end of each 
of the engaging guides 120' is rounded for facilitating 
mounting. In this embodiment, three engaging guides 120* 
(one being not shown) are provided so that the engagement 
portions contact the cylindrical passage forming member 
106A at three points. Other engaging guides may be further 
provided, or the engaging guide may be formed in a cylin- 
drical shape of non-cylindrical shape. It is preferable for 
facilitating mounting and removal that the engaging guides 
120* are not rigid. In the state shown in FIG. 6, the ring seal 
122 might be only partially deformed and the filter 111 might 
insufficiently contact the ink absorber 113. However, the 
combining strength of the connection provided by the 
engaging guides may be sufficient to permit integral han- 
dling of the recording head 101 and the exchange ink tank 
107 even through they are not mounted on the carriage. 

In this way, when the exchange ink tank 107 is pressed in 
the arrow direction shown in FIG. 5, the recording head 101 
is securely contact-bonded and fixed to the carriage, and is 
securely combined with the exchange ink tank 107. In other 
words, as shown in FIG. 5, the engaging guides 120' of the 
exchange ink tank 107 are inserted to a position inward of 
the recessed portion 129 of the passage forming member 
106A. This causes the filter at the end of the passage 106 to 
sufficiently adhere to the ink absorber 113 for supplying the 
ink when the exchange ink tank 107 is combined with the 
recording head 101, and the ring seal 122 to be elastically 
deformed until the outer wall of the exchange ink tank 107 
contact the upper surface at the end of the passage 106, 
thereby completely preventing entrance of air in the passage 
106 through the connection portion. Even in this state, the 
tank guide 117' is positioned with a sufficient gap 128 
between the recording head 101 and the recessed portion 
128 of the exchange ink tank 107 so as to prevent unnec- 
essary force from acting on the connection portion where the 
ink is supplied to the passage 106 through the filter 111. 

As described above, this embodiment is constructed so 
mat the head cover 124 of the recording head 101 partly 
covers the upper side of the exchange ink tank 107 after the 
recording head 101 is combined with the exchange ink tank 
107. The head cover 124 also protects the ink passage 106 
when the head and tank are not combined, and protects the 
printed circuit board. The latter helps avoid electrostatic 
breakage of the printed circuit board during exchange of the 
recording head 101 and poor electrical connection caused by 
adhesion of foreign materials to the electrodes. In regard to 
protection of the printed circuit board, since the carriage 115 
is partly overlapped the head cover 124 and integrated 
therewith when the recording head is combined with the ink 
jet recording apparatus body, as shown in FIG. 5, miniatur- 
ization of the recording head apparatus can be realized. 

In this embodiment, the exchange ink tank 107 is divided 
into two chambers, one of which contains ink and the other 
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of which communicates with the first ink chamber at the 
bottom thereof and is filled with an ink absorber for adjust- 
ing capillary force. In Embodiment 1, since the exchange ink 
tank 107 is filled with the ink absorber alone, the amount of 

5 impregnation thereof with in is limited. However, in this 
embodiment, since the exchange ink tank 107 is divided into 
the two chambers, the ink can be contained in an amount 
larger than the amount allowed with use of the ink absorber 
113, thereby increasing the utilization of the ink. 
(Embodiment3) 

FIG. 7 is a schematic sectional view illustrating an ink jet 
recording apparatus in accordance with a third embodiment 
of the present invention. 

In FIG. 7, a recording head 101 has the same structure as 
that shown in FIGS. 5 and 6 with exception that only an ink 

15 chamber containing the ink absorber 113 is provided in the 
exchange ink tank 107, without an ink chamber for staring 
the ink. 

This decreases the size of the exchange ink tank 107, as 
compared with Embodiment 2, thereby permitting further 

20 ininiaturization of the body of the ink jet recording appara- 
tus. In this embodiment, the decrease in the size of the 
exchange ink tank 107 facilitates handling at the time of 
exchange. A tank cover 130 is provided on the side of the 
exchange ink tank 107 so as to be smaller than the size of the 

25 actual ink tank. Since the tank cover 130 is partly overlapped 
with the recording head 101 when the exchange ink tank 107 
is combined with the recording head 101, ease of handling 
can be improved without interfering with miniaturization of 
the body of the ink jet recording apparatus. 
As described above, the present invention permits 

30 exchange of the recording head and the ink tank by using the 
engaging guides, thus improves the operating properties of 
exchange of the recording head and the ink tank, and 
facilitates mechanical and electrical connections. 
Further, in the present invention, even if the recording 

35 head is not mounted on the carriage of the ink recording 
apparatus, since the recording head and the ink tank are 
substantially integrally formed, and partly overlap each 
other by virtue of the head cover, the recording head printed 
circuit board and the electrodes are protected without 

40 increasing the size of the ink jet recording head. This can 
improve the reliability of the ink jet recording apparatus. 
What is claimed is: 

1. An ink jet head of an ink jet cartridge removably 
mounted on a carriage of an ink jet apparatus and in which 

45 said ink jet head and an ink tank are separable from each 
other, said ink jet head comprising: 
a head portion having a discharge opening for discharging 
ink, 

50 an ink guide tube to guide ink from said ink tank to said 
head portion for discharge from said discharge opening 
and to be connected with said ink tank, 
an electrode portion to receive a recording signal to be 
inputted in order to discharge ink from said discharge 

55 opening, 

a first engaging member to be engaged with a first 
engaging portion provided in said ink tank and to 
secure a linking state of said ink tank and said ink jet 
head, and 

60 a protective member to enclose and protect said ink guide 
tube and said first engaging member. 

2. An ink jet head according to claim 1, wherein said ink 
jet head further comprises a cover to protect said electrode 
portion. 

65 3. An ink jet head according to claim 2, wherein a cover 
for protecting said electrode portion has a portion to partially 
overlap with said carriage. 
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4. An ink jet head according to claim 1, wherein said ink 
jet apparatus comprises an engaging fixing member to fix 
said ink jet cartridge on said carriage, and said ink tank 
further comprises a second engaging portion to be engaged 
with said engaging fixing member. 

5. An ink jet head according to claim 4, wherein the force 
of action by said engaging fixing member to engage and fix 
said ink tank operates in a direction to secure connection of 
said electrode portion of said ink jet head with an electrode 
of said carriage. 

6. An ink jet head according to claim 1, wherein said ink 
tank further comprises a third engaging portion to be 
engaged with a part of said ink jet head. 

7. An ink jet head according to claim 1, wherein said ink 
tanV comprises an air communication portion to communi- 
cate the inside of said ink tank with its outside. 

8. An ink jet head according to claim 7, wherein said air 
communication portion of the ink tank is installed in a 
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position inside of a region surrounded by said protective 
member in a state of being linked with said ink jet head. 

9. An ink jet head according to claim 1, wherein said ink 
jet head comprises a heater and discharges ink by bubbles 
generated by heating according to input of a recording 
signal. 

10. An ink jet head according to claim 1, wherein said ink 
jet head comprises a second engaging member to position 
said ink jet head with respect to said carriage. 

11. An ink jet head according to claim 1, wherein said ink 
tank has a protective cover member for protecting said first 
engaging member. 

12. An ink jet head according to claim 11, wherein said 
protective cover member has a portion to partially overlap 
with a protective member in said head portion, in a state that 
said head portion and said ink tank are linked with each 
other. 
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[57] ABSTRACT 

Ink-jet recording apparatus to reduce the change of the 
pressure of ink in the inside of ink discharge nozzles in an 
ink-jet recording apparatus as well as to improve the effi- 
ciency of use of ink. In the condition where an ink tank is 
used in an ink-jet recording apparatus, an ink joint provided 
in the lower end portion of the ink tank communicates with 
ink discharge nozzles of a head tip. Upon reception of air 
pressure from above, ink kept by a porous ink keeper stored 
in the inside of the ink tank is permitted to be supplied to the 
head tip. The ink tank is formed so that the internal volume 
of the ink tank increases in order from the lower portion to 
the upper portion. Accordingly, when the initial residual 
quantity of ink is relatively large, the change of the pressure 
(negative pressure) of ink in the inside of the head tip as 
caused by consumption of ink can be reduced. Further, when 
the residual quantity of ink is small, ink is collected into a 
small sectional area region in the lower portion of the ink 
tank. Accordingly, the finally residual quantity of ink can be 
reduced. . 

4 Claims, 6 Drawing Sheets 
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